INTRODUCTION
Groundwater potential and quality are of major concern to researchers because of increasing demand for fresh water coupled with climate change effects. Large amount of effluents generated from urban population, industries and agricultural activities may pollute soil and groundwater. Groundwater recharge and distribution depend on the underlying geological formations, surface expression, local and regional climate settings [SHIRAZI et al. 2015] .
Water as a resource is very important in all facets of human life including plants cultivation. Not only it must be available, but also it must be of ample quality. [MARAL 2010 ] defines water quality as characteristics of a water supply that will influence its suitability for a specific use and how well the quality meets the needs of the user, and this quality is determined by certain physical, chemical and biological factors. By defining irrigation water quality, the chemical and physical characteristics of water must be prominent [AYERS et al. 1994] . Water used for irrigation varies in quality, depending on type and quantity of salts dissolved in it as a result of the sources and/or the path that water has travelled. Generally, the quantity of salt dissolved in irrigation water is relatively small, but its effect is very significant. The suitability or quality of irrigation water is judged not only on the quantity and 13 kinds of dissolved salts, but also on the potential effects of its long-term use.
In the lower plain of Seybouse, the chemical composition of water is often influenced by the impact of dissolution of geological formations, industrial discharges and agricultural activities ATTOUI et al. [2016] ; HABES [2013] ; DEBIECHE [2002] ; HANI [2003] ; LEKOUI [2010] ; ZENATI [2010] . Thus, it is required to periodically check the water quality changes over time and space, depending on the variation of its physicochemical parameters.
This study is a preliminary reflection on monitoring of waters physicochemical quality and contaminants transfer within aquifers of Annaba plain (N-E of Algeria). It aims to understand the mechanisms of water flow transfer and the hydrogeochimical processes controlling waters mineralization. In order to control the quality of groundwater in Annaba plain, a total of 29 samples were collected during December 2013 from the Quaternary aquifer, geochemical methods have been applied on physicochemical data obtained during sampling campaign (wet season). As regards Piper's diagram and the saturation index (obtained with PHREEQC model) were applied to include chemical specifities of classes and water renewal processes.
GEOGRAPHIC LOCATION
Annaba plain is situated in the north-eastern part of Algeria (Fig. 1) .
The area is subject to a Mediterranean climate defined by a cold and rainy winter and a hot, dry summer (Fig. 2, 3) . The average annual rainfall, actual evapotranspiration and recharge are respectively 700, 500 and 80 mm [HALIMI et al 2016] . 
GEOLOGICAL AND HYDROGEOLOGICAL SETTING
The region of Annaba has been object of several geological studies, including that of JOLEAUD [1936] , HILLY [1962] , VILA [1980] , LAHONDÈRE [1987] and LAOUAR et al. [2002] . These studies indicate the existence of two types of section, one is sedimentary and the other is metamorphic (Fig. 4, 5) . The stratigraphic column of this land is distributed from Primary to Quaternary: a) The primary pedestal: flush in the West in the Massif of Edough, Belelieta and Bouhamra, cristallophyllian rocks;
b) The secondary plinth: flush apart from the study region, in the southern part, at the level of the region of Guelma and Bouchegouf, 20-50 km south of the study area c) The Tertiary plinth: presents an important thickness in the study area with three systems: lower Eocene, Oligocene and Mio-Pliocene; d) The Quaternary: three levels are distinguished:
Early Quaternary constituted by alluvial formations (clay, silt, sand, gravel and pebbles), Middle Quaternary corresponding to the lower terrace of 20 to 50 m, constituted by clays and sands and finally Late Quaternary corresponding to sand dune ridges and alluvial silts of Seybouse watershed. 
MATERIALS AND METHODS
To achieve these objectives, it is important to make a monitoring (groundwater), with a comprehensive analysis of physicochemical parameters to explain the origin and evolution of each element.
The study has been carried out in Annaba plain (December 2013), 29 samples have been collected from the Quaternary aquifer (i.e., 1 dm 3 for the analysis of standard anions and cations). All samples have been filtered (0.45 µm) and stored at 4°C in polyethylene bottles until analysis. The pH and temperature (WTW-pH330) and electrical conductivity (EC) (WTW-EC330) measurements have been conducted in the field with portable instruments. Cation analyses have been performed with ICP-MS in ACME Laboratories (Mass Spectrometer ICP-MS) Laboratories (France). Chloride and bicarbonate ions have been analysed with titrimetric methods (EPA 325.3 and SM 2320). All anion analyses have been conducted with standard procedures with 2% analytical error. Diagram v2.0 computer program has been used to conduct primary computations of water chemistry and correlation analysis between the parameters.
RESULTS AND DISCUSSION

IDENTIFICATION OF WATER CHEMICAL FACIESES
The study of the groundwater's chemical composition has for goal to identify its chemical facieses, its portability potential use as well as their suitability for irrigation purposes.
The data of the major ions carried over the Piper and Stiff diagrams allowed demonstrating the evolution of chemical facies water. The enrichment by chlorides and sulphates of groundwater of Annaba plain is very clear for all samples this reflects the acquisition mode (dominant) of chemistry: chlorides and sulfates have relatively high levels. Cations have the same scenario; magnesium and sodium are domi- nant this shows and confirms the impact of geology on the water quality. Bicarbonates are derived from boundary formations while sulfates and chlorides are related to anthropogenic activities (Fig. 6, 7) .
CORRELATION BETWEEN MAJOR ELEMENTS AND TOTAL DISSOLVED SOLIDS
For better spatial and temporal characterization of groundwater salinization in quaternary aquifer, we studied the different correlations between TDS (total dissolved solids) and major elements values (Cl -, SO 4 -2 , HCO 3 -, Ca +2 , Na + and Mg +2 ). Indeed, chlorides has a positive linear correlation with the TDS (R 2 = 0,61) confirming halite dissolution, an excess of chloride may be come from the dissolution of salts, infiltration of wastewater and recycled water for irrigation. As the calcium excess is accompanied by a sodium deficiency, it can be explained by the basic exchange associated with clay minerals, which fix Na ion after the liberation of Ca, on the other hand, sulphates correlate with the TDS (R 2 = 0.3), showing a possible dissolution of gypsum and /or anhydrite as indicated by the saturation index to wards these minerals; this proves the origin of mineralization by dissolving some minerals of the reservoir rock during the transit of water (Fig. 8) .
The values of chloride concentrations and total dissolved solids levels in the ground waters of Annaba plain are increase from South to North (Fig. 9a, b) due to dissolution, industrial discharges and the invasion of marine waters (keep the direction of flow). The high concentration of sulphates may be due to the solubility of gypsum rocks, the oxidation of pyrite and other metal sulphides (Fig. 9c) .
SATURATION INDEX
To assess the geochemical processes responsible for the groundwater mineralization in Annaba plain, particular attention is paid to the chemical composition and the saturation index (SI) of water with respect to certain minerals. The calculation of the saturation index (SI) was performed with the PHREEQC software (USGS).
The calculated saturation index indicates that only carbonate minerals tend to precipitate, particularly in the form of dolomite. The relationship between the saturation index and the carbonate minerals shows that most of the waters are oversaturated with calcite, aragonite and dolomite. Indeed, the relationship between the saturation index of evaporated minerals and TDS shows that the waters of the plain are almost in balance with evaporated minerals: gypsum and anhydrite (Fig. 10) .
CLASSIFICATION OF IRRIGATION WATER
Irrigation plays a dominant role in agriculture because of degrading water resources and variant distribution of the rainfalls in Mediterranean region throughout the year. Farmers need to save water and make judicious use of it, especially during the dry season [ZARE et al. 2014] . Irrigation water salinity affects the evapotranspiration depends on the soil physical characteristics, soil moisture and crop canopy [ABEDINPOUR 2017] .
Several measurements are used to classify the suitability of water for irrigation, including EC, total dissolved solids (TDS) and sodium adsorption ratio (SAR). Some permissible limits for classes of irrigation water are given in Figure 11 . Both EC and SAR are commonly used to classify salt-affected soils.
RISK DETERMINATION OF SOIL STRUCTURE DEGRADATION CAUSED BY IRRIGATION WATER QUALITY
Sodium adsorption rate (SAR) is calculated and used (with EC) to predict the stability of the structure of the soil in relation to irrigation water. SAR value 
The sodium percentage (Na%) is calculated using the formula given below where all the concentrations are expressed in miliequivalents per dm 3 : N a % = 100
These parameters can be combined or separately, involved in the classification of irrigation water; four classes appear: excellent, good, poor and permissible. The groundwater quality degradation in the study area reflects a change in the water quality.
Wilcox diagram (Fig. 11) , relating sodium percentage (Na%) to electrical conductivity (EC) show that most of the groundwater samples (20.7%) fall into excellent to good, 17.25% of samples good to permissible categories, 44.82% of samples fall into permissible to doubtful category; fact (17.24%) samples are in the doubtful category improper for irrigation, suggesting the involvement of human activities.
The representations of SAR to electrical conductivity (EC) show that the groundwater is found mainly in four classes: 1) C2S1 (P1, P2, P11, P14 and P16) where the salinity is medium and alkalinity is low; 2) C3S1 (high salinity and low alkalinity) over 55% of samples fall in this class, this water is suitable for agricultural purposes; 3) C2S3: four samples (P18, P19, P23 and P24) fall into this class where the salinity is high and must be checked, these waters considered acceptable for agricultural use; 4) C3S3: two samples (P5 and P15) are in the area of poor water quality so it is unusable for agriculture.
CONCLUSIONS
This study compared the geochemical characteristics of groundwater from samples obtained in Annaba plain. The SAR (sodium adsorption ratio), sodium (%) (Sodium percentage), were evaluated using the concentration distribution of ions.
The water in the study area shows enrichment by sodium and magnesium among cations, chlorides and sulphates among anions. Based on the patterns we observed, it can be concluded that all the groundwater of quaternary aquifer of Annaba presents the important variations of mineralization particularly controlled by chlorides and sodium, which becomes more marked in the direction of flow.
SAR values suggest suitability of groundwater from the study area for irrigation. This research may serve as a preliminary study to provide baseline information that may direct future water quality assessment studies in the study area.
